ABSTRACT.
The complex of the hamster liver and of histone H1 from calf thymus was carried out by immunizing rabbits as described previously (15) . Immunofluorescent staining also was performed as described reviously (16) .
Telophase and daughter cells were present in the population of metaphase cells, presumably because of washing with PBS devoid of colcemid (Fig. la, lb and lc) . In Fig. 1 (la to lc) cells were treated with the anti-NHP-DNA complex serum before staining them with FITC-labeled anti-rabbit IgG antibody (Hyland Laboratory), diluted 30 times. After the slides were washed, they were mounted with coverslips and photographed by UV microscopy. These antibodies, which produced a distinct nuclear fluorescence in interphase cells, as in a previous report (16) , also stained the nuclei of the daughter cells (Fig. lb) . Metaphase cells, however, showed cytoplasmic fluorecence ( Fig. 1; la to lc) . The chromosomes were, in fact, seen as negative image in the fluorescent cytoplasm. Some metaphase cells appeared to be in a transitional phase in terms of fluorescence; both the chromosomes and cytoplasm showed fluorescence (Fig. lb) or the cytoplasm adjacent only to the chromosomes showed fluorescence (Fig. lc, right lower) . The intensity of the cytoplasmic fluorescence in the metaphase cells varied from cell to cell (Fig. 1c) . In contrast to results obtained when the anti-NHP DNA complex was used, metaphase cells treated with the antihistone H1 antibody had distinct chromosomal fluorescence but very little cytoplasmic fluorescence (Fig. 1d) . Five histones have recently been shown to localize in metaphase chromosomes, based on immunofluorescence with anti-histone antibodies (2, 10). Furthermore, biochemical and electron-microscopic studies have demonstrated that the nucleosomes of the ovary cell chromatin from the Chinese hamster are conserved in the mitotic chromosomes (5). There are inconsistant observations concerning the localization of nonhistone chromosomal proteins during mitosis. It has been reported that the nuclear T antigen of simian virus 40-transformed cells disappeared from chromosomes during mitosis (13) . The T antigen can be solubilized from isolated nuclei with an isotonic electrolyte solution (7, 14) . In that sense, the T antigen belongs to a group of proteins loosely bound to chromatin (8) . By contrast, the Epstein-Barr virus associated nuclear antigen (EBNA) is localized in metaphase chromosomes when stained with EBV-positive sera by the anti-complement immunofluorescent method (9) . This nuclear antigen has a special affinity for double-stranded DNA-cellulose (1).
Probably proteins loosely bound to chromatin are shifted to the cytoplasm during mitosis, and proteins tightly bound to chromatin (or DNA) are kept in the metaphase chromosomes. However, our present results with the anti-NHP-DNA complex antibody demonstrated that some nonhistone chromosomal proteins that are tightly bound to DNA are released into the cytoplasm during mitosis and are returned to the nucleus when mitosis is completed. This suggested that the biological interaction of chromosomal proteins with DNA during mitosis has nothing to do with the tightness of their binding as defined by their physico-chemical characteristics in the preparation. What kind of mechanism underlies the release or retention of each chromosomal protein during mitosis has yet to be determined.
